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DETAILED ACTION 
Acknowledgment 

1 . Applicant's amendment and Response to Paper No. 17 has been entered and 
made of Record. New claims 44-51 have been added. Hence, claims 1-20 & 44-51 are 
pending in this application. 

Claim Rejections - 35 (JSC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 4, 7-10 & 44-47 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamanaka (US 5,834,797). 

Regarding claims 1 & 46, Yamanaka discloses a transistor comprising (Figs.8A & 

8B): 

a channel region (4); a first gate (G2) on top of said channel region; a second 
gate (G1) below said channel region; and an isolation layer (3) below said second gate, 
wherein said first gate and second gate are electrically separated from each other and 

said first gate and second gate positions said first gate above and aligned with 
said second gate. See also Col. 12, line 41 - Col. 14, line 4. 

Although Yamanaka does not explicitly teach the first and second gates are self- 
aligned, "self aligned" is a product-by-process limitation. The product-by-process claims 
are given no patentable weight. A product-by-process claim directed to the product per 



Application/Control Number: 09/612,260 Page 3 

Art Unit: 281 1 

se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See In re 
Fessman, 180 USPQ 324, 326 (CCPA 1974); In re Marosi et al., 218 USPQ 289, 292 
(Fed.Cir.1983); and particularly In re Thrope, 227 USPQ 964, 966 (Fed. Cir. 1985), all of 
which make it clear that it is the patentability in a "product-by-process" claim, and not 
the patentability of the process step, which must be determined in a "product-by- 
process" claim, and not the patentability of the process. See also MPEP 21 13. 
Moreover, an old and obvious product produced by a new method is not a patentable 
product, whether claimed in "product by process" claims or not. 

Regarding claim 4, Yamanaka discloses the transistor further comprising a first 
gate dielectric (51 & 52) below said first gate (G2) and a second gate dielectric (30) 
above said second gate (G1). 

Regarding claim 7, Yamanaka discloses the first gate comprises a different 
thickness than said second gate. 

Regarding claim 8, Yamanaka discloses said first gate, said second gate and 
said channel region form a planahzed structure. 

Regarding claim 9, Yamanaka discloses said first gate dielectric comprises a 
different material than said second gate dielectric. 

Regarding claim 10, Yamanaka discloses said first gate dielectric comprises a 
different thickness than second gate dielectric. 

Regarding claim 44, Yamanaka discloses a transistor comprising (Figs.8A & 8B): 

a channel region (4); a first gate (G2) on top of said channel region; a second 
gate (G1) below said channel region; and an isolation layer (3) below said second gate; 
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source and drain regions laterally adjacent said channel region, wherein said source 
and drain regions do not horizontally overlap said first gate or second gate, and 

wherein said first gate and said second gate are electrically separated from each 
other. See also Col. 12, line 41 - Col. 14, line 4. 

Although Yamanaka does not explicitly teach the source and drain regions are 
self-aligned with the first and second gates, this limitation is product-by-process 
limitation. The product-by-process claims are given no patentable weight. See the 
rejection of claim 1 explained above. 

Regarding claim 45, Yamanaka discloses a transistor comprising (Figs.8A & 8B): 

a channel region (4); a first gate (G2) on top of said channel region; a second 
gate (G1) below said channel region; and an isolation layer (3) below said second gate; 
source and drain regions laterally adjacent said channel region, said first gate, and said 
second gate, and 

wherein said first gate and said second gate are electrically separated from each 
other. See also Col. 12, line 41 - Col. 14, line 4. 

Regarding claim 47, Yamanaka discloses the transistor further comprising (Figs. 
8a & 8B): 

source and drain regions laterally adjacent said channel region, said first gate, 
and said second gate; and source and drain dielectric between said source and drain 
regions and said first gate and said second gate, 

wherein a thickness and material selection of said first gate dielectric and said 
second gate dielectric is independent of said source and drain dielectrics. 
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Claim Rejections - 35 (JSC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamanaka. 

Yamanaka teaches substantially the entire claimed structure, applied to claim 1 
as explained above, except that the first gate comprises a different doping concentration 
and doping species than said second gate. 

It is, however, well known in the art to select the concentration of gate electrode 
to adjust a threshold voltage in the transistor. If the first gate electrode has a lower 
concentration than the second gate electrode, a threshold voltage of the first gate is 
lower than that of the second gate. Thus, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have formed Yamanaka's "first and 
second gate" having a different concentration, since the different concentration of gate 
electrode provides the different threshold voltage in device. 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamanaka in view of Uesugi et al. (US 5,708,286). 

Yamanaka applies to claims 1 above. 
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Although Yamanaka fails to teach first conductive contact of first gate and 
second conductive contact of second gate are coplanar, Uesugi et al teaches in Fig.1 & 
Col. 7, lines 42-46 the first conductive contact (80) of first gate (60) and second 
conductive contact (90) of second gate (30) are coplanar. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
the teaching of Uesugi with Yamanaka's device in order to reduce the manufacturing 
processing. 

7. Claims 6,11-16, 18-20, & 48-51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamanaka in view of Pfiester (US 5,166,084). 

Regarding claims 6 & 11, Yamanaka discloses a semiconductor chip having at 
least on transistor, said transistor comprising (Figs. 8a & 8B): 

a channel region (4); a first gate (G2) on top of said channel region; a second 
gate (G1) below said channel region; and an isolation layer (3) below said second gate. 
See also Col.12, line 41 - Col. 14, line 4. 

Although Yamanaka does not explicitly teach the first and second gates are self- 
aligned, "self-aligned" is a product-by-process limitation. The product-by-process claims 
are given no patentable weight. See the rejection of claim 1 explained above. 

Although Yamanaka does not explicitly teach the first gate comprises a different 
material than said second gate. However, Pfiester teaches in Fig.4 the first gate 
electrode (24) comprise a different material than said second gate electrode (26). Thus, 
it would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to incorporate the teaching of Pfiester into Yamanaka's device, 
since it has been held to be within the general skill of a worker in the art to select a 
known material on the basis of its suitability for the intended use as a matter of obvious 
design choice. In re Leshin, 125 USPQ 416. 

Regarding claims 12-13, neither Yamanaka nor Pfiester teaches the first gate 
comprises a different doping concentration and doping species than said second gate. It 
would have been obvious to have the first gate comprises a different doping 
concentration and doping species than the second gate for the same reason as given in 
the rejection of claim 2. 

Regarding claim 14, Yamanaka as modified by Pfiester discloses the transistor 
further comprising a first gate dielectric (51 & 52) below said first gate (G2) and a 
second gate dielectric (30) above said second gate (G1). 

Regarding claim 15, Yamanaka as modified by Pfiester discloses said first gate 
dielectric comprises a different material than said second gate dielectric. 

Regarding claim 16, Yamanaka as modified by Pfiester discloses said first gate 
dielectric comprises a different thickness than second gate dielectric. 

Regarding claim 18, Yamanaka as modified by Pfiester discloses said first gate 
and said second gate are electrically separated. 

Regarding claim 19, Yamanaka as modified by Pfiester discloses the first gate 
and said second gate have different thickness. 

Regarding claim 20, Yamanaka as modified by Pfiester discloses said first gate, 
said second gate and said channel region form a planarized structure. 
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Regarding claims 48 & 49, Yamanaka as modified by Pfiester teaches the 
semiconductor chip further comprising source and drain regions laterally adjacent said 
channel region, wherein said source and drain regions do not horizontally overlap said 
first or said second gate, and 

said first gate and said second gate positions said first gate above and aligned 
with said second gate. 

Although Yamanaka does not explicitly teach the source and drain regions are 
self-aligned with said first gate and said second gate, this limitation is product-by- 
process limitation. The product-by-process claims are given no patentable weight. See 
the rejection of claim 1 explained above. 

Regarding claim 50, Yamanaka as modified by Pfiester teaches the 
semiconductor chip further comprising source and drain regions laterally adjacent said 
channel region, said first gate, and said second gate. 

Regarding claim 51, Yamanaka as modified by Pfiester discloses the transistor 
further comprising (Figs. 8a & 8B): 

source and drain regions laterally adjacent said channel region, said first gate, 
and said second gate; and source and drain dielectric between said source and drain 
regions and said first gate and said second gate, 

wherein a thickness and material selection of said first gate dielectric and said 
second gate dielectric is independent of said source and drain dielectrics. 
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8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamanaka in view of Pfiester and further in view of Uesugi et al. (US 5,708,286). 

Yamanaka as modified by Pfiester applies to claims 1 1 above. 

Although Yamanaka as modified by Pfiester fails to teach first conductive contact 
of first gate and second conductive contact of second gate are coplanar, Uesugi et al 
teaches in Fig.1 & Col.7, lines 42-46 the first conductive contact (80) of first gate (60) 
and second conductive contact (90) of second gate (30) are coplanar. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teaching of Uesugi with Yamanaka's device in order to reduce the 
manufacturing processing. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-20 & 44-51 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 703-305- 
9147. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7722 
for regular communications and 703-308-7722 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



Donghee Kang, Ph.D. 
September 10, 2002 



Steven Loka 

PrtfiT^y Bssrriinsr 



